Functional characterization of ergothioneine transport by rat organic cation/carnitine transporter Octn1 (slc22a4).
It has been reported that organic cation/carnitine transporter 1 (OCTN1) is associated with rheumatoid arthritis and Crohn's disease. Additionally, we reported that OCTN1 is expressed in hematopoietic cells, and is associated with proliferation and differentiation of erythroid cells. However, physiological role of OCTN1 is still unclear. Ergothioneine, an anti-oxidant, was recently reported to be a good substrate of human OCTN1. However, the transport characteristics of ergothioneine in rat remains to be clarified. The present study, is to further investigate the role of rat Octn1 on transport of ergothioneine in rat Octn1 transfected cells and natively expressing cell line PC12 derived from rat adrenal pheochromocytoma. [(3)H]Ergothioneine uptake by rat Octn1 stably transfected HEK293 cells was saturable, sodium dependent with 1 : 1 stoichiometry of ergothioneine, and pH dependent. Since ergothioneine was reported to presumably play a protective role against oxidative stress-induced apoptosis in PC12 cells, its transport in this cell line was investigated. The expression of rat Octn1 and a saturable and Na(+)-dependent transport of ergothioneine were observed in PC12 cells, suggesting that ergothioneine transport in this cell line may be mediated by rat Octn1. These findings suggested that rat Octn1 may act as a survival factor by taking up ergothioneine to suppress oxidative stress in this cell line. In conclusion, functional characteristics of ergothioneine transport by rat Octn1 is similar to that of human OCTN1 and it is suggested that rat Octn1 is important by transporting anti-oxidant ergothioneine in PC12 cells, though its role in vivo is to be investigated.